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Abstract  

Introduction: The Surgical Apgar Score (SAS) is a 

simple rating system using readily available 

intraoperative information predicting the patient’s risk 

for a major complication. It was derived from the 

intraoperative data to predict morbidity and mortality 

outcomes after general surgery. 

Aims and Objective: To determine the applicability of 

the Surgical Apgar Score (SAS) in post-operative risk 

stratification for morbidity and mortality 

Primary objectives: To assess the utility of the score in 

predicting post-operative mortality and morbidity in 

Elective and Emergency Laparotomy Procedures. 

Secondary objective: To assess the use of the surgical 

Apgar score in postoperative care. 

Material and Methods 

Study Design:  A Prospective observational study. 

Study Site: The study will be conducted in the surgery 

ward in a tertiary health care centre. 

Study Population: This study consists of the patient 

admitted to the surgical ward at the tertiary care Centre 

to be operated on for elective and emergency exploratory 

laparotomy. 

Study Duration: The study was done between 1st 

January 2023 to 31st June 2024. 

Sampling Method:  The sample size is determined by 

the Complete Enumeration method. 

Sample Size: The sample size of 100 patients were 

included in the study. 

Result: 100 patients were operated as an emergency and 

66% of the patients are male and 34% are female. SAS 

scores in this range underwent emergency surgery. This 

suggests that patients requiring urgent, unplanned 

http://www.ijmacr.com/
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surgical interventions are more likely to experience 

poorer intraoperative physiological conditions. 

Discussion:  Purpose of this work is to establish the 

usage of the Surgical Apgar Score in the stratification of 

the post-operative risks for patients undergoing 

laparotomy. 

Keywords: Blood Loss, Laparotomy, Peritonitis, 

Surgical Apgar Score, Surgical Practice. 

Introduction 

Exploratory laparotomy is a major surgical procedure 

with inherent risks of postoperative morbidity and 

mortality. Identifying patients at risk for these 

complications is crucial for optimizing patient care and 

allocating resources effectively. The Surgical Apgar 

Score (SAS) has emerged as a simple and readily 

available tool to predict postoperative outcomes in 

various surgical procedures, including exploratory 

laparotomy. This score objectively assesses 3 key 

physiological parameters at the end of surgery: lowest 

heart rate measured intraoperatively, lowest mean 

arterial pressure measured intraoperatively and estimated 

blood loss at the end of surgery. 

Overall, research on the utility of the Surgical Apgar 

Score in exploratory laparotomy surgery has significant 

clinical and research potential. It holds the promise to 

improve patient care, advance surgical practice, and 

optimize resource allocation in the healthcare system. 

Aims and Objectives 

To determine the applicability of the Surgical Apgar 

Score (SAS) in post-operative risk stratification for 

morbidity and mortality 

Primary objectives 

To assess the utility of the score in predicting post-

operative mortality and morbidity in Elective and 

Emergency Laparotomy Procedures. 

Secondary objective 

To assess the use of the surgical Apgar score in 

postoperative care. 

Material and Methods 

Study Design:  A Prospective observational study. 

Study Site: The study will be conducted in the surgery 

ward in a tertiary health care centre. 

Study Population: This study consists of the patient 

admitted to the surgical ward at the tertiary care Centre 

to be operated on for elective and emergency exploratory 

laparotomy. 

Study Duration: The study was done between 1st 

January 2023 to 31st June 2024. 

Sampling Method:  The sample size is determined by 

the Complete Enumeration method. 

Sample Size  

N = [Z2
1-α/2 P (1-P)/d2] 

Where α= 0.05, P=0.07 AND d =5% 

P is the prevalence of Complication. (Ref Rajat    

Chaudhary)   

q = 1- P  

= 1- 0.07 

= 0.93 

d = 5% Absolute Precision  

n = 4 X 0.07 X0.93/ (0.025)  

= 104.0 

The sample size is equal to 104.0 and a round off of 100 

patients were included in the study. 

Study Tool: All the cases available during the study 

period are considered and studied with consideration of 

exclusion and inclusion criteria, All the relevant 

information will be recorded in case record form (CRF). 

Inclusion Criteria 

1. All adult (aged >18 years) patients presenting to the 

department of general surgery and undergoing both 
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elective and emergency Laparotomy surgeries were 

included in the study after taking adequate informed 

consent.  

2. Patients undergoing surgery under general 

anaesthesia or spinal anaesthesia were included. 

Exclusion Criteria 

1. Patients with polytrauma requiring any other 

surgical procedure apart from or in addition to 

Exploratory laparotomy. 

2. Patients undergoing surgery under local anaesthesia 

or peripheral nerve blocks. 

3. Patients discharged against medical advice. 

4. Patients who refused to give consent. 

5. Patients whose 30-day follow-up could not be 

completed. 

Statistical analysis:  

 Data will be recorded in a predesigned case record 

form compiled in Microsoft Excel version 2018 and 

analysed.  

 Descriptive statistics for quantitative variables will 

be represented as mean +/- SD.  

 Qualitative variables will be represented as 

frequency & percentages.  

 Fisher test or Chi-square test will be used to test the 

association of columns and rows in tabular data, in 

the case of qualitative, categorical data.  

 Pearson or Spearman correlation will be done, 

depending on the normality of the distribution, to 

evaluate the correlation of any variable.  

 Graphical representations will be done wherever 

applicable. The level of significance will be 

considered as P < 0.05. 

Result 

Table 1:  Age-wise distribution of patients 

Sn. Age Groups Frequency (N=100) Percentage (%) 

1 <50 56 56 

2 >50 44 44 

 Total 100 100.0 

Table 1 shows that 56 (56%) patients were from the age group of <50 years, while 44 (44%) were from the age of >50 

years.  The median age of all patients was 45 years the minimum and maximum ages were 18 and 80 years and the 

standard deviation was +15.73. 

Figure 1: Age-wise distribution of patients. 
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Table 2: Gender-wise distribution of patients 

Sr No Education  Frequency (N=100) Percentage (%) 

1 Male 66  66% 

2 Female 34 34% 

 Total 100 100% 

This table shows the distribution of patients by gender. 

There are a total of 100 patients in the sample. 66% of 

the patients are male and 34% are female. The table also 

shows the frequency and percentage of patients for each 

gender. 

Figure 2: Gender-wise distribution of patients 

 

Table 3: Operative baseline characteristics for the study population 

Characteristics Mean Median Standard deviation Minimum Maximum 

Lowest Heart Rate 75 78 7.4 60 88 

Lowest Mean Arterial Pressure 81 80.8 10.7 53 96 

Estimated Blood Loss 232 200 240 50 1500 

This table summarizes the baseline characteristics of the 

study population undergoing surgery, focusing on 3 key 

parameters: lowest intraoperative heart rate, lowest 

intraoperative mean arterial pressure and Estimated 

blood loss.  
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Figure 3: Comparison of patient characteristics 

 

Table 4: Comparison of Surgical Apgar Score with Post-operative complications (Mortality and morbidity) 

This table shows the association between the Surgical 

Apgar Score (SAS) and the presence of post-operative 

complications, including both mortality and morbidity, 

in the study population. 

Figure 4: Comparison of Surgical Apgar Score with Post-Operative Complications.  

 

SAS 
Complications 

Total P-Value 
Present Absent 

0-4 9 0 9 

<0.0001 
5-8 28 51 79 

9-10 1 11 12 

Total 38 62 100 
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Table 5: Comparison of Surgical Apgar Score with type of surgical procedure (Elective/ Emergency) 

SAS 
Type of Procedure 

Total P-Value 
Elective Emergency 

0-4 1 8 9 

>0.05 
5-8 22 57 79 

9-10 03 09 12 

Total 26 74 100 

Chi-Square value: 1.183, df: 2  

Figure 5: Surgical Apgar Score with type of surgical procedure:  

 

Table 6: Distribution of patients with diabetic mellites status 

Sn. Diabetes Mellites  Frequency (N=100) Percentage (%) 

1 Present 20  20% 

2 Absent 80 80% 

 Total 100 100% 

This table shows the distribution of patients based on 

their diabetic mellitus status. There are a total of 100 

patients in the sample. 20% of the patients have diabetic 

mellites and 80% do not. The table also shows the 

frequency and percentage of patients for each diabetic 

mellitus status. 
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Figure 6: Distribution of patients with diabetic mellites status 

 

Table 7: Distribution of patients with Alcohol consumption status 

Sn. Alcohol consumption status Frequency (N=100) Percentage (%) 

1 Present 11  11% 

2 Absent 89 89% 

 Total 100 100% 

This table shows the distribution of patients in the 

sample based on their alcohol consumption status. There 

are a total of 100 patients, and: 11% of the patients 

consume alcohol. 89% of the patients do not consume 

alcohol. 

The table also provides the frequency and percentage of 

patients for each alcohol consumption status category. 

This makes it easier to visually compare the distribution 

and see that the vast majority of patients do not consume 

alcohol. 

Figure 7: Distribution of patients with Alcohol consumption status 
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Table 8: Distribution of patients with drug abuse status 

Sn. Drug Abuse status Frequency(N=100) Percentage (%) 

1 Present 04  4 

2 Absent 96 96 

 Total 100 100.0 

This table shows the distribution of patients in the 

sample based on their drug abuse status. There are a total 

of 100 patients, and: 4% of the patients have drug abuse. 

96% of the patients do not have drug abuse. 

The table also provides the frequency and percentage of 

patients for each drug abuse status category. This makes 

it easier to visually compare the distribution and see that 

the vast majority of patients do not have drug abuse. 

Figure 8: Distribution of patients with drug abuse status.  

 

Table 9: Distribution of patients done with previous surgery. 

Sr No H/ o Previous Surgery Frequency (N=100) Percentage (%) 

1 Present 20  20 

2 Absent 80 80 

 Total 100 100.0 

This table shows the distribution of patients based on 

whether they have undergone any previous surgery. 

There are a total of 100 patients in the sample. 20% of 

the patients have had a previous surgery, while 80% 

have not. The table also provides the frequency and 

percentage of patients for each category of previous 

surgery history. 
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Figure 9: Distribution of patients with H/o previous surgery. 

 

Table 10: Distribution of patients with Complications 

Sn. Complications Frequency (N=100) Percentage (%) 

1 Present 38  38% 

2 Absent 62 62% 

 Total 100 100% 

This table shows the distribution of patients based on 

whether they have any complications. There are a total 

of 100 patients in the sample. 38% of the patients have 

complications, while 62% do not. The table also 

provides the frequency and percentage of patients for 

each category of complications presence. 

Figure 10: Distribution of patients with Complications 
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Table 11: Population baseline characteristics Show the presence or absence of comorbidities among the study samples. 

Comorbidities 
Total sample size=100 Post-Operative 

Complication rate 
P- Value 

No of patients percentage 

Diabetes Mellites 20 20% 12 (60%) <0.05 

Hypertension 25 25% 11 (44%) >0.05 

IHD 4 4% 02 (50%) >0.05 

Stroke 1 1% 0 >0.05 

TB 2 2% 0 >0.05 

Asthma 1 1% 0 >0.05 

COPD 2 2% 02 (100%) <0.05 

Smoking 13 13% 07 (54%) <0.05 

Alcohol 11 11% 05 (45%) <0.05 

Drug Abuse 4 4% 01 (25%) >0.05 

Hypothyroidism 3 3% 01 (33%) >0.05 

Prev Surgery 20 20% 08 (40%) >0.05 

Renal Failure 2 2% 01 (50%) >0.05 

Figure 11: Comorbidities in study population 
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Table 12: Types of Postoperative Complications 

Sn. Complications In Number 

1 Surgical site infection 24 

2 Pneumonia 2 

3 Haemorrhage 1 

4 Anastomotic Leak 2 

5 Wound Dehiscence 3 

6 Deaths 8 

This table provides a breakdown of the different types of 

postoperative complications experienced by the study 

population. It lists each complication and the number of 

patients who encountered it. 

Figure 12: Types of Postoperative Complications 

Discussion 

The key purpose of this work is to establish the usage of 

the Surgical Apgar Score in the stratification of the post-

operative risks for patients undergoing laparotomy. 

A predominantly young patient population was 

observed, with 56% of participants under 50 years old. 

This aligns with similar findings from previous studies 

where the majority of patients fell within the same age 

range.  

The standard deviation of 15.73 years indicates some 

within-group variability, consistent with findings that 

reported a similar degree of variation in the young 

patient population studied. 

In our study the most common reason for laparotomy is 

perforation peritonitis. This is 16% of the overall cause 

of laparotomy. The second and third common cause of 

laparotomy in our study was Intestinal obstruction (13%) 

and penetrating abdominal injury (12%).  

This study investigated the association between pre-

existing comorbidities and post-operative complications 

in 100 patients undergoing exploratory laparotomy. 

While several comorbidities were present, statistically 

significant associations with complications were 

observed only for DM, smoking, alcohol consumption, 

and COPD. 
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In a healthcare setting where only limited resources are 

available, SAS score would guide us in planning and 

managing the limited resources towards the postsurgical 

management, monitoring and follow up of deserving 

high risk patients. This would thereby prevent the 

wastage of resources in monitoring of low-risk patients 

where it is actually not needed.  

Conclusion 

 The analysis reveals a strong association 

between low SAS scores (0-4) and the presence of 

postoperative complications, suggesting its potential 

as a predictor for patients with poor intraoperative 

physiological conditions. 

 A significant but lower association 

between moderate SAS scores (5-8) and 

complications highlights the increased risk even in 

apparently "moderate" cases. 

 A minimal no. of complications in patients with high 

SAS scores (9-10) indicates a low risk associated 

with excellent intraoperative physiological state. 

 This trend underscores the potential value of SAS as 

a risk stratification tool, allowing for tailored 

postoperative care and monitoring strategies to 

improve outcomes and patient safety. 

 High-risk SAS scores (0-4) are exclusively 

associated with emergency procedures, suggesting 

poorer intraoperative conditions in 

urgent, unplanned surgeries. The data reveals a 

strong and statistically significant association 

between low SAS with emergency surgeries but no 

statistically significant association between SAS and 

procedure type due to a smaller number of elective 

cases compared to emergency surgeries. 
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